Objectives: The aim of this study was to describe the socio-demographic and clinical variables, identify the determinants of length of stay and estimate the cost of inpatient treatment of schizophrenia in Minas Gerais, Brazil. Methods: A non-concurrent cohort was conducted in three psychiatric hospitals of Minas Gerais, Brazil. The data was collected from patients' records in loco. The association between dependent and independent variables was evaluated via linear regression. The costs were calculated through an absorption costing method. Results: 1,928 patients that met the inclusion criteria were identified. Most patients were male, had no life partner, studied no more than the middle school, had no occupation and lived in the city of hospital assistance. Haloperidol was the most prescribed antipsychotic drug. Risperidone was the most used second-generation antipsychotic, followed by olanzapine. Average length of stay was 30.3 days (SD = 37.5 days) and the median was 20 days. Female patients, living in cities other than the hospital's, with involuntary or mandatory hospitalizations and in use of a second-generation antipsychotic (SGA) and a first--generation antipsychotic (FGA) were associated to a longer length of stay. Average cost of hospitalization was R$ 11,713.07 (US$ 5,300.03) per hospitalization. Our results were corroborated by literature data. Conclusion: We found that most schizophrenic inpatients were male, single, had a low educational level and no occupational activity. The longer length of stay was associated to the socio-demographic and clinical variables, sex, place of residence, willingness to hospitalization of the patient and antipsychotic use.
Introduction
Schizophrenia is a debilitating chronic condition characterized by disorders in thought, affection and social behavior. It is costly to society due to its long course, high occurrence of comorbidities, necessity of hospitalizations and lack of a universally effective pharmacological treatment. Its prevalence is estimated to be between 0.3 and 1% worldwide (Mari & Leitão, 2000; Daltio et al., 2007; Messias et al., 2007; Montgomery et al., 2013) . The main objective of the psychiatric hospitalization is to intervene in crisis and to control severely ill patients, ensuring their safety and of others patients (Marcolino, 2007) . The effects of the hospital care and length of inpatient stay are relevant indicators for public health policy. Lieberman et al., (2005) , in a pragmatic clinical trial of antipsychotics, observed that between 11% and 20% of the patients were hospitalized for exacerbation of schizophrenia during the 18 months of follow-up. Lay et al., (2007) observed, in a cohort study in Switzerland, that the number of admissions related to schizophrenia doubled between 1977 and 2004 and the length of stay was reduced by half (from 47 to 23 days). Schizophrenic patients experienced the largest drop of inpatient use in all diagnostic groups evaluated. The explanation for the drop in inpatient use is associated to the change from a hospitalocentric model to a community-based care and the introduction of new antipsychotic drugs in the market. For over a century, the Brazilian health system has adopted a hospitalocentric approach to mental health that marginalized patients from society (Brasil, 2011) . Since the 70's, the hospitalocentric approach is being replaced by a community-based primary health care system that is reducing progressively the amount of hospital beds in combination with a expansion in primary health care networks and occupational inclusion programs for psychiatric patients. Between 2006 and 2010, there was a reduction of 6,832 psychiatric hospital beds in Brazil. A great part of those were funded by the public health system (Amarante, 2003; Brasil, 2005; . McEvoy (2007) described that, between 1991 and 2002, adopting the societal perspective, the costs related to inpatient care went down in the USA, after changes in policy and availability of drug treatments for schizophrenia. In fact, there was a reduction in psychiatric beds worldwide in the last few decades as a result of reforms in mental health care concepts and practices (Lay et al., 2007; Babalola et al., 2014) . But, despite that, hospitalization costs are still the main direct cost driver of schizophrenia. Reducing length of stay and occurrence of relapses might be important to reduce schizophrenia treatment costs (Genduso & Haley, 1997; Jones et al., 2006; Daltio et al., 2007) . The aim of this study was to describe socio-demographic and clinical variables and estimate the cost of inpatient treatment of schizophrenia in the state of Minas Gerais, Brazil.
Methods

Study design, place and data extraction
An analysis of schizophrenic patients' hospitalizations between 2010 and 2013 was conducted, through a non-concurrent cohort, in three psychiatric facilities of Minas Gerais' public health system. The data was collected from patient's medical records in loco. The cost data was provided by hospi- (WHO, 1997) at the moment of hospital discharge and that had a length of stay superior to 24 hours. Patients were excluded if the hospital records were unavailable or if the discharge diagnosis was different than schizophrenia.
Analysis and data presentation
The independent variables were divided in socio-demographic and clinical. The socio-demographic variables included name, date of birth, sex, place of residence, level of education, marital status and occupation. The variable place of residence was categorized into two groups: living in or out of the city of hospital care. The clinical variables included main diagnosis, willingness to hospitalization, drug use, comorbidities, number of admissions in the period, antipsychotic treatment and other medication used. The costs allocated to each center were related to: human resources, medication, other health materials, water, energy and administration.
Length of stay (in days), the dependent variable, was calculated subtracting the discharge date from the admission date for each hospitalization. The cost data is useful in the institution and is collected routinely for administrative purposes. The total cost is calculated by department with the apportionment of indirect costs. The unit of measure for the production is inpatient-days. The average cost of a hospitalization for schizophrenia was calculated considering the average cost per inpatient-day and the average length of stay of a schizophrenic patient. The data was extracted from the hospital administrative software SigCustos ® to a Microsoft Excel ® 2007 spreadsheet and the results were presented in tables. All costs are expressed in BRL (2014) and USD (1 USD = 2.21 BRL in 31/12/2014). Values were adjusted using the Broad Consumer Price Index (IPCA, in Portuguese) to June/2014.
Continuous variables were described in central tendency measures (mean and median) and dispersion measures (standard-deviation, SD). The categorical variables were described in absolute numbers and proportions. The relationship between dependent and independent variables were analyzed through a multiple linear regression model. The length of stay was transformed in a base 10 logarithm for the analysis. The data was processed in SPSS ® 21.0 and Minitab ® 17.
Results
During the period of the study, it was identified 1,928 patients that met the inclusion criteria. The total number of hospitalizations was 2,465, making an average of 1.28 hospitalizations per patient. Most patients were male (67.8%), had no partner (83.8%), studied no more than the middle school (65.1%), had no occupation (67.7%) and lived in the city of hospital care (54.9%) ( Table 1) . Average age was 36.5 years-old (SD = 11.6 years) and the median was 35 years-old. Most patients (60.2%) were diagnosed with paranoid schizophrenia and the average time from first diagnosis was 13.2 years (SD = 10.2 years). A large percentage of patients (46.5%) reported drug use and 25.9% reported having at least one comorbidity (Table 2 ). Among the patients that reported comorbidities, 49.8% of them were associated to hypertension, diabetes, metabolic syndrome, heart disease, dyslipidemia, Chronic Obstructive Pulmonary Disease (COPD), panic disorder, Obsessive-Compulsive Disorder (OCD); the other 50.2% were composed by other mental disorders, neurological, infectious, autoimmune, endocrine, musculoskeletal and Most hospitalizations were involuntary (66.5%). In 96.4% of the hospitalizations, at least one antipsychotic drug was prescribed. In most of them, the prescription was of one FGA (38.0%) or two or more FGAs (36.1%). SGAs were employed in 22.3% of the hospitalizations. Risperidone was the most used SGA, in 9.1% of the discharge prescriptions, followed by olanzapine, in 6.5% (Table 3) . The most used concomitant medications were benzodiazepines (65.1% of the hospitalizations), anticholinergic drugs (62.0%), antiepileptic drugs (26.6%), antidepressants (6.1%), mood stabilizers (2.7%) and barbiturates (1.4%).
The final multiple linear regression model explains only 11% of the total variation in the length of stay. Female patients, living in cities other than the hospital's, with involuntary or mandatory hospitalizations and in use of a SGA and a FGA were associated to a longer length of stay (Table 4 ).
The average cost per inpatient-day was equal to R$ 386.57 (US$ 174.92) ( Table 5 ). Average length of stay was 30.3 days (SD = 37.5) and the median was 20 days. Average cost of hospitalization of schizophrenic patients was R$ 11,713.07 (US$ 5,300.03). 
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Discussion
The sociodemographic data has shown that most schizophrenic inpatients were male, single, had a low educational level and did not work. Like this study, other papers reported a higher number of male subjects in psychiatric hospital beds (Herrera, 1997; Gomes et al., 2002; Kelly et al., 2004; Souza et al., 2008; Daltio et al., 2011; Gorwood, 2011) , characteristic that might be associated with the most severe course of the disease in men, considering that the prevalence of schizophrenia is not very different between sexes (Mari & Leitão, 2000) . Durbin et al., (2014) found schizophrenic men to be in a higher risk for hospitalization (OR = 1.42). Long-term outcomes of schizophrenia might be more severe in men, regarding mortality, suicide and homelessness (Ran et al., 2015) . Other studies also found that most patients were single or had no life partner (Gomes et al., 2002; Daltio et al., 2011) , were retired or unemployed (Daltio et al., 2011) and had low educational level (Gomes et al., 2002; Daltio et al., 2011) . Paranoid schizophrenia was considered the most common diagnosis (60.2%), followed by residual schizophrenia (7.5%) and hebephrenic schizophrenia (5.2%). Other studies conducted in Brazil found paranoid schizophrenia in 40 to 43.7% of the patients (Messias et al., 2000; Ferreira et al., 2007) . Some of the comorbidies reported were already associated with schizophrenia. Cahoon et al., (2013) observed higher odds of hospitalization for schizophrenic patients in bacterial pneumonia, urinary tract infection, dehydration, perforated appendix, congestive heart failure, COPD, asthma, diabetes mellitus long-term complications, diabetes mellitus short--term complications and uncontrolled diabetes. Our study found that 25.9% of the patients reported at least one comorbidity. The low comorbidities rate observed might be related to the incomplete filling of medical records. Carney et al., (2006) reported that 71.4% of the patients had comorbidities and were more commonly admitted in general health services. Schoepf et al., (2012) observed that hospitalized schizophrenic patients had worse clinical condition due to high prevalence of comorbidities.
The mean length of stay for schizophrenic patients in this study was found to be approximately 30 days. Other authors found similar results, ranging from 21 to 50 days (Hibberd & Trimboli, 1982; Lieberman et al., 1993; Brenner et al., 1999; Souza et al., 2008; Daltio et al., 2011; Yang et al., 2011) . The mean length of stay found in this work complies with the recommendation of the Brazilian Ministry of Health maximum length of stay of 30 days (Brasil, 1990) . Even with the movement for the deinstitutionalization of psychiatric patients, it is possible to observe many long-stay hospitalized patients, since the new primary health care model is yet being consolidated. Souza et al., (2008) evaluated the length of hospital stay categorized by diagnostic categories in Mato Grosso do Sul, Brazil. Unlike our findings, the length of hospital stay was not found to be influenced by sex or age. However, patients that lived more than 200 km from the hospital city were associated to a larger length of stay (p-value < 0.05), as observed. The mean length of stay observed for schizophrenic patients was also close to 30 days (29.64 days [SD = 12.85]).
Hospitalization costs are the most relevant direct cost of the treatment of schizophrenia. Reducing the length of stay or the relapse rate may be a key aspect to reduce the costs of schizophrenia (Genduso & Haley, 1997; Knapp et al., 2004; Jones et al., 2006; Daltio et al., 2007) . Leitão et al., (2006) measured the direct costs of schizophrenia for the public health system. They found that most expenses were related to inpatient care (about 80%). The medication accounted for only a small portion of the total costs (7.2%). Other authors had already shown that medication is not among the most relevant costs of schizophrenia (Genduso & Haley, 1997; Jones et al., 2006) . Costs of prescription are not among the most relevant costs of schizophrenia, but many of the relapses related to schizophrenia may be associated to low medication adherence and concordance. The application of antipsychotics in Long-Acting Injections formulations may be a way to reduce the costs of inpatient care (Tay-Teo et al., 2014) . In accordance with our work, Daltio et al., (2011) found that the most commonly used antipsychotic drugs during hospitalization were the FGAs haloperidol, haloperidol decanoate and chlorpromazine and the most commonly used SGA was risperidone, followed by olanzapine. The use of newer antipsychotic drugs seems to be one of the factors associated with the drop in length of stay observed in the last decades. Their improved efficacy and tolerability makes compliance more likely and, therefore, reduce rates of relapse (Jukic et al., 2013) .
This work estimated that the cost of inpatient treatment of schizophrenia was about BRL 11,713.07 (USD 5,300.03) per hospitalization. Daltio et al., (2011) , in an evaluation of direct health care costs of schizophrenia in 2006, found that the mean annual direct medical costs of schizophrenia relapses per patient ranged from 2,397.00 BRL to 8,167.00 BRL (BRL(2014 ) 3,921.50 [USD 1,774.43] to BRL(2014 ). The authors found that the public hospital evaluated had the largest mean annual cost of relapse, even when compared to a private hospital. Tay-Teo et al., (2014) indicated that schizophrenia relapses in Brazil were responsible for a cost of 1,07 billion BRL in 2013. The economic cost of a relapse per patient was estimated in BRL 12,108.00 (BRL(2014) 12,961.04 [USD 5,864 .72]) considering direct and indirect costs. The direct costs accounted for 67.3% of the total cost. As our work studied three public hospitals administered by the public health system, the estimate of Daltio et al., (2011) falls very close to our findings. A high occurrence of drug abuse was detected in the patients evaluated (57.9%). Alcohol was the most frequent (54.5%), followed by tobacco (51.6%), crack (27.5%) and cannabis (22.3%). Carney et al., (2006) observed that 27.2% of the patients evaluated were drug users (nicotine, alcohol and illegal drugs). The characteristics of the disease may predispose patients for the use of certain illicit drugs (Green & Brown, 2006) . Patients that develop the disease younger and show better pre-morbid conditions are more likely to abuse alcohol (Mueser et al., 1992) . The alcohol abuse might be related to a relief of anxiety symptoms (Batki et al., 2009) . The abuse of drugs can make patient's prognosis worse, being associated to declines in social living, higher hospitalization rates, non--adherence and therapeutic failure. The symptoms of the abstinence syndrome mimic the symptoms of schizophrenia, making it difficult to diagnose. Evidences suggest that the use of cannabis may be a precipitant factor to psychotic crisis or a self-medication phenomenon (Neto et al., 2007) . Smoking can influence the pharmacological treatment through the induction of microsomal enzymes (Brunton et al., 2011) .
Schizophrenia was found to be the most frequent cause of psychiatric hospitalization by some authors (Dhadphale & Shaikh, 1981; Gomes et al., 2002; Souza et al., 2008) . Beyond the rate of re-hospitalization, length of stay and the effects of inpatient care are important for mental health policies (Babalola et al., 2014) . In a Cochrane Collaboration systematic review, Babalola et al., (2014) showed that shorter length of stay is associated to better social functioning and employment of severe mental ill patients. Gorwood (2011) showed that outpatients were more likely to be employed, better educated, living with family and to have a caregiver. No difference in death rates or readmission rates were found between patients treated with long or short stay hospitalization. It is important to add that the advantage seen in short-term hospitalization does not mean that no patients should need longer lengths of stay. Although, considering that the aim of the treatment of schizophrenia is not only to reduce the symptoms, but also to improve social functioning and employability, reducing number of relapses and length of stay might be good to achieve successful treatment outcomes.
The access of schizophrenic patients to primary health care might be worse than the rest of the population. Ambulatory care-sensitive hospitalizations, defined as hospitalizations preventable by timely and effective outpatient care, are also more common in schizophrenic patients (Cahoon et al., 2013) . That way, the improvement of the treatment of schizophrenia associated with the access to quality primary health care can also reduce the cost of hospitalizations for other causes. The reduction of the relapses and length of stay in schizophrenic patients is associated to a reduction in economic costs, which are important to the financial health of the public system, and also to the improvement of the patients functioning and quality of life. The knowledge of the factors associated to relapses and longer lengths of stay can be used by policy maker to improve the prognosis of patients with schizophrenia.
The cost analysis was not performed by schizophrenic patient, but with the average cost of a psychiatric bed in the three psychiatric hospitals evaluated. There could be variation between diagnoses that influence the costs of treatment. The length of stay was measured for each patient, no considerable error is expected. Some difficulties were seen in the extraction of data from patient records. Part of it is due to illegibility or absence of information.
In conclusion, we found that most schizophrenic inpatients were male, single, had a low educational level and no occupational activity. The cost of hospitalization was considered high and the long length of stay was associated to the socio-demographic and clinical variables, sex, place of residence, willingness of the patient and antipsychotic use.
